HA1004, an intracellular calcium antagonist, selectively attenuates pulmonary hypertension in newborn lambs.
HA1004, an isoquinolinesulfonamide and a cyclic nucleotide-dependent protein kinase inhibitor, is an intracellular calcium antagonist that produces vascular smooth muscle (VSM) relaxation in vitro. We studied the hemodynamic effects of intravenous (i.v.) infusions of HA1004 (0.1-2.0 mg/kg) in vivo in 8 newborn lambs, at rest and during pulmonary hypertension induced either by the i.v. infusion of U46619, a thromboxane A2 (TXA2) mimic, or by alveolar hypoxia. For comparison, we also studied the hemodynamic effects of i.v. infusions of nifedipine (15 and 40 micrograms/kg/min), a calcium entry blocker. At rest, HA1004 produced slight but significant changes in pulmonary and systemic arterial pressure (PAP, SAP) and pulmonary and systemic vascular resistances (PVR, SVR) (p < 0.05). During pulmonary hypertension induced by U46619, HA1004 decreased PAP 12-23% and PVR 9-33% (p < 0.05), whereas SAP decreased 7% and SVR decreased 14% at only one dose (p < 0.05). During pulmonary hypertension induced by alveolar hypoxia, HA1004 decreased PAP 6-32% and PVR 11-30% (p < 0.05), whereas SAP decreased 15% only at the highest dose (p < 0.05). Linear regression analysis of the pooled data demonstrated that HA1004 caused selective pulmonary vasodilation during pulmonary hypertension. Nifedipine decreased PAP 6 and 14% and SAP 5 and 17% during pulmonary hypertension. In newborn lambs with pulmonary hypertension, HA1004, an intracellular calcium antagonist, is more selective and potent than nifedipine, a calcium entry blocker, in decreasing PAP and therefore may be useful in treatment of children with pulmonary hypertension.